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ABSTRACT 
The anaerobic digestion process is one of the established technologies for sustainable 
processing of residues and wastes in the agro-food industry. It can be either used to treat 
biodegradable wastes or produce saleable products with economical value. This is a natural 
process where complex organic matter is broken into simpler substances by microorganisms 
under airless conditions. Anaerobic microorganisms digest the organic matter in the absence 
of oxygen, to produce methane, carbon dioxide and solid residue. The digestion process itself 
takes place in a digester and there are several types and designs available depending on feed 
wastes, climate and other conditions. 
 
In Australia there are many agro-food based industries producing different wastes, which are 
creating problems in handling and disposing. Anaerobic digestion is a sustainable opportunity 
for these problems. 
 
In this paper, the application of anaerobic digestion process for the sustainability in the agro-
food industry is discussed. Also relevant industries are identified and opportunities with them 
are shown. 
 
INTRODUCTION 
There are many types of wastes produced from municipal, industrial and agricultural 
operations. Sustainable technologies are needed for efficient and cost-effective waste 
management practices. Anaerobic digestion is one of the available technologies that will treat 
wastes and convert them into usable products of economic value in a sustainable manner. 
Anaerobic digestion is a natural process occurring in the absence of oxygen. Anaerobic 
bacteria will ferment biodegradable matter and convert it into usable products. One of the 
main abilities of anaerobic digestion is the conversion of organic matter to energy rich biogas 
that can be used as a fuel. Additional benefits of anaerobic digestion are the conservation of 
fertilizer value of the feed material, pathogen reduction, odour reduction, resource recovery, 
and mitigation of green house gases of environmental concern. Installation of anaerobic 
digesters, are an attractive sustainable alternative to current waste management practices and 
recovers outputs of economic interest (Harris, 1999). Figure 1 shows a schematic of the 
process. 
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  FIGURE 1 Schematic of the digestion process 
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                   TABLE 2 Anaerobic treatment capacity of some waste material 
Type of waste material COD reduction (%) 
Sugar beet 75 
Potato processing 84 
Vegetable canning 60~80 
Dairy processing 80 
Slaughter houses 55 
Distillery waste 45~65 
Waste water 90~95 
Olive waste 85~93 
source: Sreekrishnan and Ali (1999) 
 
The main product of anaerobic digestion is the biogas. After the gas extraction (energy), the 
effluent comes as the byproduct of the system as slurry. This is a pathogen free stabilized 
product that could be used to improve soil fertility and enhance crop production or as an 
animal feed. Energy content of the biogas can be converted to mechanical energy or heat 
energy. A stoichiometric equation was proposed to estimate methane production from 
substrate, Ham and Barlaz (1989); 
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The composition of the most substrates can be found in ‘PHYLLIS-the composition of 
biomass and waste’ at ‘www.ecn.nl/phyllis’. Biogas yield depends on the characteristics of 
the waste and conditions. Some properties of the biogas are given in Table 3.  
 
            TABLE 3 Properties of Biogas 
1 m3 of biogas generates 1.5 KWh 
1 m3 of biogas equals 1 lb of LPG 
1 m3 of biogas 0.52 l of diesel 
1 m3 of biogas 0.54 l of petrol 
Calorific value ~ 24 MJ/m3
Contains 65% CH4 & 35% CO2
Source: Horst, W. D. (2000) 
 
Based on the biogas yields found in literature for waste materials yearly estimate of biogas 
production for some materials in the South Australian region are given in given in Table 4. 
 
TABLE 4 Biogas production in South Australia 
Waste 
material 
Average biogas 
yield per day (m3) 
Yearly estimate biogas production in 
SA  (million m3) 
Cattle 0.37 20 (0.07 PJ) 
Pig 0.18 30 (0.11 PJ) 
Poultry 0.011 15 (0.05 PJ) 
Olive waste  3.5 (0.01PJ) 
(values given in the brackets are primary energy production calculated based on gas volumes) 
Primary energy consumption in South Australia by Biogas, predicted by Australian Bureau of 
Agricultural and resource Economics (ABARE) could be met by the biogas generation 
potential from available wastes in the region. 
 
Anaerobic Digesters 
This is a physical structure known as a biogas plant, anaerobic reactor or bio-reactor. The 
important function of the anaerobic digester is to provide anaerobic conditions (air and water 
tight). The way in which the digestion is carried out depends mainly on the type of the feed. It 
can be carried out as a batch process, a continuous process or as a multi-stage process.  
 
There are various types of digester designs available for various wastes, ranging from simple 
digesters to bioreactors. The anaerobic digester could be a small farm digester treating only 
farm wastes or a larger scale Centralised Anaerobic Digester (CAD) for a farming 
community. The process is same for both, but operation and marketing of products are more 
complex in CAD. Figure 2 shows schematics of some commonly available digester systems. 
Different digester systems were developed to cater for different wastes overcoming 
drawbacks in the simple digesters. 
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FIGURE 2 Schematics of Digester Systems 
 
Research at University of South Australia 
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CONCL ION 
Anaerobic digestion has number of potential benefits. Methane is the main component of the 
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